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Tbe present invention "l^'- ^° ^ 
sensitive fluorescence ^^^J^J^l^'^Z. in protein 
measuring body fluid degradation. More 

poly^r formation and ^/^^^^^^ ,1^, assay 

particularly t.e .nve«^^^^^^^ components wUicn are 
reagents for the activity i„ 
...olved or active - c- =™at^ ■^^ ^^^^^^^^ 

fibrinogen ^^^^^.^ .ctive in clot 

components which are in o or 
degradation such as in f ihrxnogenolys.s. 



fibrinolysis. 



20 



25 



g^gsmflTTin or -nTP; wmnw significant 

»;^'';;n^;:7of biomedicine, ^"^"^ " activity of 
„eed for bioassays useful to as 
body fluid con^onents. P-^^^'tlrget .^strates . 

proteases, on -^--ffl 7-"^^^^^^^^ '"^^ 
;^.hough chromog-- or £1 S ^^^^^^ 

reerforaMthoHr assay which is rapid, 
rfficie". inexpensive, and -f^;;^ ^ "refulness of 

. rsL-r:;r.irrt"of :Uonents invoked m 

P--— -^^^^^^^^^^ -ructural 

fibrinogenolysxs. Fxbrinog . fibrous protexn 

protein in blood clot ,eld together 

having three pairs polymerization , as 

by disulfide bonds. " ^a substrate for 

iiXustrated in Pigure lA ^ ib^ '^^^^^^ ^^^,,^,,3 

thrombin proteolytic activity 



wo 96/21040 



PCTAJS95yi7006 



.eleas. s:-lX peptides. n.rinopepUdes . ana B, fro. 

..ecu.ee «..c.p.^.i^e^^^^^^^^^^ 

' ^^x^ aTxoo/ loI^La i! tlseue .epai. ...rin 

XrrlLL o. de^raae. in .he p.ocee. f i.rincXy3.s. 

A. illustrated in Figure IB, the xnactrve 
precursor. pXas.ino.en. is -^^^^^J^J^ r':^ 

. !« Further, since plasmin is enzymatxcally 
by which fibrinogen substrate is aegrau 

" ^"'Tasure^ent o. the various enz,^s, inhihitors 
„rotein substrates involved rn clot 
activators, ana protean dissolution 

::~;t:rj::i;siB. has ^dical applications, .or 

- — roLrrc^t-ari^re:^^^^^^^ 

:rrn Th^rc^ogiral -Lion a..^^^^^^^^^^^^^^ 
.oreed thron^i such as in J^^^f^^f , "Z;, ,,«o.3 

various methoas "^^^^^ J^J^r,", .e.raaation 

— ^^^^^^ 

-0::=: --Ititoui: roirrrii 

- rrrTorsa-r^e:: "^^^^^^zjt:- 

.-(...oarlv for the measurement ot 
of assays, P^^^^^'^'^'^j!,,^ concentrations in 

35 components which are ^„ 
body fluid, include: susceptibility 
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3 



15 



artifacts- relative time ccnsm-ption to perform the 
assay Ctain the results, the concentration of 
\ fh=t is required for the assay: lack of 

— — -s::; = ~~ — - 



activators . 



25 



30 



35 



S!««*''^^'^r^^rovi<ied for detecting and 

^ novel involved in either 

quantitating body fluia co p ^^^lon or enzyme- 

!Izyme-catalyzea protein polymer 

catalysed protein polymer ^^^^^^'^^^^^ZZ. label, 
involves tagging a substrate -^"^^ "^"^^ 

v,-„r, of the fluorescence emssion xs me* 
aequenchxng of the ^ ^ntitation 

which relates directly t Therefore, with a 

Of modification of the ^"-^"--^^^^l 
Known amount of substrate, ^he actwxty 
respective enzyme is directly ^^^^^^ 
fluorescence emission also provides an indx 
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for the cp^antitation of activity o£ an enzyme inl-ibitcr 
for ttie qu aiffuBion-limtatlon 

rrttirra^a r::Li .or i^e^iate .witni. Minutes, 
determination of a component's activity. 

' ^^-^^^T^^;r;^ationoffi.rino,en 

rxr» r/r^Ce^tic representation of fibrinolysis 
nn and f ibrinogenolysis . 

" is a grap. ilXustrating .epenaence of 

intensity of 30 nM fluorescent -labeled 
fluorescence ^^^tensxty ° ^/^^ thronibin at 

fibrinogen upon addition of O.l to i.u 

0 . 1 M NaCl . ^ ^ _ 

c r^TC 2B is a graph illustrating dependence of 

nL intensity of 30 nM fluorescent -labeled 
fluorescence ^^^^^^^^^ „ nf 0 1 to l.O U/ml thrombin at 
fibrinogen upon addition of 0.1 to i.u 

0.3 M NaCl. o^Tfprts of addition of 

»Tr 3A is a graph showing the effects or a 

concentration 1.2 .^^^^ using Equations 

fibrinogenolysxs. The theo _ ^ 

5 and 6 is shown for lc,« = u-^'^ « 

3, . is a -ntirarr:™^^ X 

plasmin concentration on the initial ra 
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,en««ion a. con..a.. co.cenc.a..» ^^^^^^^ --0 

tneoretical J"/ f 

rr ^^^a^°ap^e"wing effect ae^enCin, .y 

— T.-i^r.^p.-.-^^^- 
degradation by plasmin [^■\^' ' ^i^rin 

NaCl) . 

rrrro? "i;c^one«s involved in 
and '"-""^^"/^,^j;:,"p.otein polymer £or„.tion or 
either enzyme- cataly^iea p .-gradation ia 

en.y^-cataly.ed J^^^^Jt!; ,,en tagged witn a 

performed by u^ing ^^^^^ ftL .ubs^^^^^^ - -"-^ 
fluorescent label. Becaus .^h the 

te:^xate with v.ich .olecuiar .seemly ^^^^^^ ^^^^^ 

.eapective enzyme /^"^/^./.....d since it has 

in a modified form .a d.rectly ^^^^^ 

incorporated tf/o ..L^ achieve very high 

enzymes that ^^l^^^^^^ .^en^ied on the BU).strate. 
concentrations locally whe ^^^^^te a very 

This gives the "-"-f/'^^'^r^^^ntraticns (e.g., 

-■'"rnMf'^^rcrcr-rtio^ is a^out looo f^d 

Lrr: typical ^levels for fluorogenic or 
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in measuring components i ^he 

--;-rrr.rJi.:s o. ..e pox^^^e. 

fluorescence of the j.^^^escence emission) , 

.u.s«ate IS ^enc^e. Ueauc ^^^^^^^^^^^ „ 
relative to the ^-/^^^^^^.^ ^,„,,,ng is due to 

polymerxzat.on^ The £ ^^^^^^^.^^^ ^,,„een the 

enhanced ne.g«^r n^ g^^^^^ ,,i^eri.ea 
10 fluorescent labex wenching during the 

3uhstra«. ---/-tn/pofnt -telnination provides 
polymerization to ^ reaction. 

.or ^"*°=-^^°%°:;,::;re emission at the end point of 
Measurement of tluorescenc fluorescence 

wenching. -;f;^;;;:;ritate enz^ activity, or 
^'""I^Ivators or inhiMtors, depending on the 
enzyme activators reaction mixture. 

— r :ers:r rre:t:%-^^^^ 

«nich .eads to -rer-o^rertrte'tL 
euhstrate or ^^^^^^^^ of the substrate or 

fluorescence of the dequenched (increased 

polymerized form of -J^";";^^^^^ ,.eal level of 

fluorescence ^f;/, or dissolution. The 

c:rhihg\s — rirt 

,1 ce -Cro^inf^^^^^^^^^^^ - - 

label as a of substrate; i-^-. 

.nhstrate -/f^^^f/^l^p^oximity-hased .^enching. 
thereby being free from p degradation or 

Measurement of ^^^^Z^Zll...^ P-ides for 
dissolution to an eno po reaction, 
infor^tion on the Hinetxcs °' point of 

Measurement of "---^""/^^J^ievel of fluorescence 

^ rs:rrc;.rrd eirtLe enz^e activit. or 
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enzyme activatora or inhibitors, depending on the 

components included in the ^^^'^^^l.t^sZ. terms used 
Body fluid con^onents or "'^^ 

herein to rnufd^'tcrr ll^lved in" 

■ rtrHaH ::l.n substrate polymerisation, or 

rUay^. protein ^^f^^^^ .actors 
degradation. --Vme .nhxb.torB - P ^^.^^^^^^ ^^^^.^^ 

Which have -'i-"v;^ ^though not found naturally 
0 or i--^-tes an enzyme '^^J^^^^^^^^ enzyme 
occurring xn body fluxa, a p present 

n-r active enzyme complex, i^i-"^ a 
Ttrany recurring in . "-^-rh^prr::rof the 

naving -yme --vaf ^ ^ _ 

present ."''"^,^,,3 „e substances, including 

20 "enzyme activators". Analytes a 

the protein substrate or "^"^f^^^ the 
that are detected - -^^^^^^^^^^^^^^^^ ,3 used 
CrtoralThat trfluorescence emission changes 
herein t effect an enzyme has on the 

reflect the direct ^ ' , ^eed herein to 

substrate. "Measurement eecondary 

,„ inhibitive. competitive, enhancing se 
mean an . ^^^ct between enzyme and 

interaction on the direct ef ^^^^^^_^^^ emission" is 

=-""3rrerre-^^ 
rc:::::rrbrgVs:red-^^ 

fluorescence would be that from a reactio 
the substrate and ^2-:^^:::': Ty^e aTttvator is 
re::"U:rd,^rL:rievel of fluorescence would be 
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and reaction mixture. e„c,loyea tor tne method 

^"""trrrt ::v^:io/de;endi., upon t^e 
according " f ^^^^"/.f^.^^ent analytee to be 
substrate -J^:^^^^ ^\,„erent reagents ..ay be 
measured. ^J--™^ need be added 

necessary, and J ^^^^ and analyte(s) to be 

depending upon the --"^^" "'^^^ «*odiments o£ the 
measured. However, ^^^^J^J^ substrate in 

the method is a dimeri^ ^^.^ 

,„.erabXy -"^f ^^^e "e wltt . Jorescent 
coinponent, which " ^ „ enzyme- 

molecules, b) is modifiable in enzyme- catalyzed 

catalyzed polymerization reacti 

where upon 

degradation ^J^-^^ZTJ::::^-^^^^^^ substrate, a 
modification of the fiuo _g^itg; and d) 

.hange in ^re jren the fluorescence 

measurement °' ^,,,,,„n and the basal level 

emission as a result aubscrate 
of fluorescence emission (prior 

. , /.-iri^ctlv relates to substrate 
modification) directly r indirectly 

concentration and/or con^onents 
relates to the presence of ^s»« 3^3trate is a 
involved in that pathway. ^""^'^^^J^ .^at occur in 
.e:^late with which molecular -^-;;;,^,„ate_ 
the body are recreated in ^"^^ ' ^achievement of 

being.a_dimer.oroUgem^rfacilita^^^ 

fluorescent ^--j^-^^ ^^^^Zs of the present 

farther conmon to all ^^p,„ents of a 

invention, the -"-^'^^//tn solution, and then 
reaction mixture are mixed in solu 
inc^ated for a sufficient time to allow 

.o occur. Thus, - -°;-:;;j:r..rds using chromogenic 
present i-ent-n differs ^ ^^^^^ 

or fluorogenic substrates 
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iLTl t is i^-t note tnat ..e .etno. 
detecting, and measuring xn both -J''^ 
an unlaiovm amount of anaiyce o 



10 



15 



20 



'"^"xn"one particular en^odi»ent of t.e present 
invenfion. oL or .ore co^onents ^^is is 

— rtf "siriri:::: are t.e .e. 

the analyte. Since a ^ 

.eactive species in these P-""" ' ^^^//J^ „^„us 
^Itiple con^onents that affect 

e^odi^nents of assays ^^l^^^^^g To .he method 

fibrinogen ^ ^"^^ Edition to blood 
of the present invention. ^""^^^ j,,,^ 

— "rerinrn^i:: :n:hetic ^.terials 

according to the present in ^^..^te or inhibit a 

such as pharmaceuticals -^/"^^^/^^ ,,ood 

^Xood con^onent involved in 

coagulation or blood 'i''-^-^^"^' ^^^^'^tJ, substrate, 
xn using either fibrin or '^^"-^-//^^f,, of 
depending on the analyte to be ^^.^ 

- — d irvftr lorer:^"— to the 

binding and activity. ^ ^laamin must bind the 

.ethod Of the present "/^/^^tiU change frca 

fluorescent substrate in order tor 9 

the basal level of fluorescence 

initiate detection of plas»in e-^^ -'^^^^ 

the assay of ^---'TZ^cZoic acid, which 

activity of components , or the 

inhibit the binding of '^^^^^Jl^ ,he active 

activity of components that affect o . In 

activi J .„r<„iasmin) of the enzyme (plasmini 

rtr::;^s:^s":nt:: art «hich contam a peptide of 
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con^onentB ^^^^ usea witn the 

plaamin binding. ^^"'^ „^ natural-like (e.g., 

present invention .a a ^^ral or ^^^^^^^^^^ 

5 recoinbinant) substrate whx ^ ^^^^ 

... particular pathway n boa, f ^^^^^^^^^ 
smaller synthesized (e.g. P P .icularly useful 

«,i3 en^odlment of ./fibrinolytic 
tor the detection and -J^-titat^- sensitivity 
,0 components with "™;^:;^, *^rt achievable in current 
(nanomolar to P-J^^^/J^^^J. accuracy, rapidity 

co^ercially -^^^^^"^ „ethod of the present 

sensitivity pr-de^-^^ ^f.^^.^.^ed in a clinical 
invention will ; ^j^^rapy is being 

" setting in ---J^^J^-^^'-::, Z present invention 
monitored. ^«''^^' ^^^.^^g. „d thus avoids the use 
utilizes fluorescent p„blems with their 

.dioactive labels - - -^^^^^ ^^^^^ , 

..e. T'^--"" L a cuvette or a 96-well plate and 
20 carried out simply in a cu 

.hen measured using a in clot 

r^rd:; r^artrLTe analyte. it will be 
format xon or clot g ^ ^^g^^^^e. such as 

necessary to only xncxu fibrin depending on 

2S fluorescent-labeled ^^^^^^^^JJ^ I^solution such as 
- enzyme, in a "^.e „o.id be taken, 

diluted plasma. Thus, a n isolated, diluted, 

plasma from the blood sa»Ple "-Id be 
and then added to .iuorescent- 
30 tested but -""-^"^^^^^'"'ren.yme.cataly.ed reaction 
labeled substrate. Thus, a J activity 
of the substrate is a measurable effect 
of the enzyme contained ^r^J^^^^^l,^ ,,,,,.e, then 
\Z rrTecrrsrrtL enzyme, and/or 
" r,:: othlt-tha^ the analyte rec^ired in that 
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already contained wxttan the r ^^^strate. The 

addition to the ^^-/-^f^^^^f;/:: activity of 
measurable eKect f^^^^^f^^ concentration of 

5 the analyte in the sa^^le^ ^~,^3trate in a 
... en.y»e^. o« the 

1™ ofan inhibitor or activator present in the 

,„ ^"^'^he following exan^les are offered for the purposes 
j_0 Tne rox a limitation, 

of illustration, and not by way 

EXAMPLE 1 

various fluorescent -1^^^^: .T:Z::ZZl 
,5 which are suitable for use to label a P 

ZZr:^ fhettS^rhrresent invention are 
substrates ro^^ .^^,,109 incorporation of 

,..eric -;^^---r::r:Z lin of the 
fluorescent label xn ^lecular 

,0 substrate -"1-^;° representative list of the 
'rarof'such f uores;ent molecules is illustrated as 

labels for protein labeling m ^^^^ the 

lysines of the protexn s „^i<,h are 

succini^idyl a»ine residues and 

conjugated "^'^^^f ,„Ls that react with 

tyrosine; sulfhydryl-reactive p p e„aing on the 

35 label include attachment by covalent 
means . 
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Tab le 1 



I giuorescen tmolecttle 

1^^^ ^^^..^......nate (FITC) 



491 nm 



1 V I ii orea'-.c-'-" 

Tetramethylrhodamine isothio- 

1 ny;.nate (TRITCj . 

r^oxytetramethylrhodamine 
auccinimidvl ester 



SUCCinJ- rnxvAY--- 

carboxyfluorescein succinimidyl 



1 TEXAS REP* sultonv x on-^w^^ 

lr,»-«t??5l^no. Phenyio- 
methyl coumar in . 



25 



30 



I tetraiaethylrhodamine-5- (and S) - 



iodoacetamide 

L (4 4-difluoro-5,7- dimethyl- 
E;il-ta7ia-diaza-s-indacene- 

^<-viY''^e^e^^^^^^ ■ 



515 nm 



567 nm | 



540 nm 567 nm 



491 nm 



515 nm ' 



385 nm 



490 nm 



I Fluoresr '='-in malemide 
I Rhodamine malemide 

protocol for labeling of substrate with 

rn,olecule may vary depending upon the 
nuoresoent »ole=ule y ^^^^ ^^^^^^^^ 

nuoresoent ^^''^^^^^.^^ fluorescent molecule. For 
'I^enLIl T-Lcol for labeling the protein 
exan^le. as follows, 

substrate "^'^'^ ° fibrinogen, in a 

The protein dissolved in 0.1 

concentration from 0.1 to 10 mg/ 

,o 0.2 M bicarbonate buffer (pH t ^^^^^ 

eubstrate is then -^f-f^/^L" " in a 

With continuous st.rr.ng for 1^ ,pH 9.0, . 

labeling buffer » - "jf^ ,,,ro.ylamine .O.XB M final 
The reaction is stopy^ 
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„ncen„.- cion. .«snx, ;rer llvU 

^^"r't/^^ce on " Lo»o.a. levels c. eu.s»a« are 

rrrr::: irrrr.: . ..... 

sieve 

chronatography. .„h»trate with 

Generally, the protocol for label, g 
0 an^ne-reactive probes t- " that ^^^^ 

„lth FITC or TRITC except that the £ ^^^^ 

-;rrhorar:o: te:>erature or ."C 
protein substrate for ^ J^"""^^ solution at pH 8.3. 

. r.Lrrarprrc:-r=%.^^^^^^^^^^^^^ 
—J ; n: ~;crte. «ith 

concentration, of 0-^J° \ \ concentration 
20 ioaoacetamide reagent at 0^ ^^^^ ^^^^^^ 

' trJ.. labe.. protem 

conditions (pH < 8.Q) „^„„ted label using 

can be separated from — "^"f^^^^..^,,,, dialysis in 
molecular sieve chromatography substrate 
the dar.. ^ ^ "^^^0 tL-e derivatives 
jnay then be stored frozen protein 
(.^e Of -lf^yciryl-.eac.xve label) ^^^J^^^^^^^^ 

to 10 mg/ml is incubated wxth ma ^^^^ temperature 

30 to 10 mg/ml concentration for i 

the dark. 

under neutral buffer ""f "^"jjf,/ unincorporated 

- labeled P-"-^rsie:e Trrt-rap^ or extensive 
label using molecular sxeve 



dialysis in the dark 

35 
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BXAMPLB 2 

..„e «e see ,en«a. ----- ^-^^^^^^^^^^^^ 

,3 perfo^e. Z^^l,T.Jo...^r plate, or liKe 
cuvette. ji,„i^try. Typically, the 

container suitable tor £i i„cubated with an 

.nner eurtace "^-jrer — , to substantially 
inert protein, such as „j ^^e 

" nnrrr.,:: rf™. r ... ...... 

comprises 0.1 M Nacj., ^^^^ ^n'*) 

HCl ,p„ xn ^eneral^a .mc t j 

should be avoided as it -nay prec P ^^^^^^ ^^^^^^ 

. substrate -----thre lich do not inhibit 
also be chosen to incxu .^^^^^dation processes. 

p.ly„eri.ation or ^---^^ rsfltre .s established 
A fluorescence emission ba ^^^^ 

— ..e sa^le ---"^rd.Thf reaction should be 
reaction mixture, m that g contaminating 
performed to avoid the P^^^" "/^^..i,,, ,hat overlap 
'strongly fluorescent or '^^'^^^^'^Zs^^ of the 
with th,_ex,itation or ^-^'^^^^^e 
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^.d but tray be tolerated in some conditions, 
reco^vended, platelet poor 

The reactxon '^""^^ J^,^,,,^.3^etrate is added. 
^^"■^tTea: r is inftiated b. t.e addition o. 

^r, the sample to the fluorescent 
rrateTT, nr^inTo .ibrino,en, . ..e reaction 
substrate (e_g . ^ ^ ^ wavelength 

mixture .s ^"^^ „„,ecule used to label the 

dependent on the """'^^^ exan^le. 
substrate (see for ^^f^^^J^^',^ J .wording to the 
using PITC-fibrinogen .n ^'^^""j^ „ ^^^e light 

present invention, the optimal exc tat ^^^^^ ^^^^ ^ 
1488 nm). Fluorescent emission is tne ^ , . , 
.1 .^„r (i e photo-multiplier tube) in a 
light detector (i.e., P pjTC-labeled substrate, 

nuorimeter. For ' '"^^^Uected using a 

idrl irrimeter. «.e intensity 
re^sr :r.luorescent light is »on.o- ^^^^^ 

----T r^ei:::^: rsirall/dependent on 
pe. second. Th^ ,,„orescent-labeled substrate 

Z rcriretents occurring on t^ subs^^^^^^^^^ 

'^^n't-Lr "re^erni: rrtypical reaction 
dissolution). Howevex, ig i to 5 minutes. 

.i.es to an ^^-^ ^ rrt"t°e:pe^^^^^^^^^ ranging 
rom"= "To:: 3.»C, and preferably a room 
temperature or SV'C. ^nHibitors, activators, 

°^'^"TdrertrtreTu;r:rn:^ab;^^^ 

rstlrf of the reaction, ^ternately. it is 
'""b e to preincubate components of the reaction 
possible to prei _^ tiuorescent- 

mixture together prior ^ ^^^^^^ 
labeled substrate to the inc urokinase 
example, a preincubation --c- - - 

^'^^"^""r'mr'tr uis urp^^^^^^^^^^^^^ 

another embodiment. tPA 
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detmed herein, to assay e ^ ^^^„ate is a 
.Xuori»e.er is n<.el^ ^Xul,, prefe^bly naturally 
dineric or "lia"""" ""'/^"^^l^ent. and on which 
occurring as a body fluid 

are 

molecular assen^Ues that ^°;^\^,,„,e to be 

.ecreated, the "re/^rnvention is greater 

,aed in the method of the P«=^"' molecular size of 
.han about 100,000 <i-^"- the «ethod of the 

- -thrfl^orescence signal 

present invention ot folio ^ ^enching 
Of such substrate "^-^^^ ^^^^^dec^enching of the 

::;r i^rniierrrr^Tsti^^^^^^^^^^^^^^^ 
Tsritrertrt^^^^^^^ - 

"ray'rel^nts con^rising co^onents, 
concerning assay r facilitate 
other than the analyte, to ^^jf f^^^,„,,.,a,.,ed 
process of modification of the £1 necessary to 

.ul>strate, in nany instances " species 
use such coo^onents fro. the J« ,„,.>,^n 
Of the -^Vte - e-pxe^. ^^^^^^^ ^^^^^^^ ^ 
components involved i" .components found in 

activity with the "^P""^ present invention 

._ns. Thus, While th- -^^fj;^ involved in 

- preferably P-';™;^;;,,:r include co^onents 

^rofhr:;::.: be 
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EZAMPLB 3 

V::Z Z on was per^o^e. in 

the method °« ^J"^? „d Methods outlined in 

accordance -^"^ labeled with FITC 

Examples 1 and 2. ^^""^ = j,„££er. After stopping 

using a 0.1 M sodium '=i="'>°'«" ,7"/^' j^^i 
the reaction with ^y^'^^^'^'^lJ^:,^'^ dialyzed 
concentration,, the -^-^-l^^^X^,";: the 
extensively before storage. „^ „ „,ci, 

polymerization =°7.t,\t;"T or 0.3 M NaCl, 

of reactions to produce fibrinogen 
X, a series of reacti ^^^^^^ ^^^^^ 

polymerization '^'^"^ „ , o.25 U/ml, o.s 

concentrations ranging from 0^ 

„/ml and 1 U/irl) was — „tc- fibrinogen 
.uffer 1 or buffer 2 .^/^^^/L^.tored by 

,..0 n»„ solution. ^'^^^^;;:ZZ. Ii9bt HSS nm, 
exciting the reaction "^''^"'^^ . ^^^^ ^t 515 nm using 

- te^a::!:::::: ro:;^ to ...c- 

a fluorimeter^ The a ^^^^.,,p,„,,„t reduction of 

fibrinogen led to rap i,i„g. At these 

fluorescence emission ^"^ " f^.^^^.^ent- labeled 
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........ . - B z 

thrombin action, causea no 

.Cities on — "n. wa. ..enaenc on ... 

The initial rate oh illustrated in 

buffer 2, . At the ^ "f/^^^^ ,i„e observed 

used, a conparativexy -3°f;=^„,%,„e„tio. of 
before dequenohing P^^^^-'f ^ Jeneion, lateral 

— - --r^nd protof-- ^^^^^^^^^^ 

apUed to .e largely --Pjf-^J, slopes on 

concentration, as seen by the^s ^^^^ ^^^^^^ 

curves in Figs. 2A or ^B- thiclmess of 

.^enching appeared to »f "'^^/^^tration and low salt 
The fiber. At low ^^^'^^^j;''^; (taXing longer 
(buffer 1> tbe thicKer ^^^^J"^^^^ ^enching 
,0 to form) resulted .n a greate ^ 

co^ared to the "/^^^^^IJsalt, favoring the 
concentrations (F.g- ^A)^ modulation of the final 

formation of thinner ^ ^j^^^m 

extent of <^en=hing ''V f ^/.^.^ .o reactions 
,5 concentration was qualxtat ^ch 

low salt, but tl'- '^-^^^ all throntoin 

smaller. As ^ ^ ^^^.^^ longer in 

concentrations, the lag ph suggesting the 

buffer 2 as compared to dequenching 
30 ir^ortanca of """V^fJ^ ^slast at higher salt 

U.e., P--'^7^\:re:rr quenching achieved its 

concentrations) . Ho polymerization, 

^i^l »«-//;;,::;;ce between that rate for low 
..ere was -^^^^ „ salt concentrations. 
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would not be seen for a 

.oncen«ation Of unl^^l^^^ K.no.er. either being 
probability of ^ protofibril or 

incorporated sequentially map ^.^^^ 

interacting witnin a ""^^//^L reaction 

increasing the unlabeled ^-^^^^ constant 
altered the initial ^"^^'^^/^ "te g ^^^^^^ 
thro„4>in concentration, and ^5,, „,io of 

..ending in a ^en tbe quenching 

^labeled '^^^-^^ "J/^^^.etely eli:»inated in fine 

occurred at this ^^^^^Z:::^^ » — 
fibers (Fig- Thxs piTC-fibrln monomers 

probability of two -.-"^^f/^fj, oross-section as 
.juenching each other m a ^"^xck 

compared to the '^^'^'^^'^^^^'^^^Z,,,. . Thus, the 
cross section which """-^^^ a mechanism 

prevents polymerization j Lau ^ ^^^^^^ 

manner the 

30 19:1013-1019) reduced with 
.ate and e«ent of que a^s 
polymerization. Over 8 ^^^^ 
.paenching was prevented when 10 ^ ^^^^^^^ ^.^^^ 

hefore P^^^^^-'f^-J^:;': Ending with GPRP 
for unlabeled fibrinogen, this 
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verifies and vaXiaa.e. tne novel -neCanU. whio. ..e 
assay works. 

EXAMPLE 4 
Thrombin Activity Assay 

^ .ssay ..«:.in act-i.^ - ^^^^^^^^^^^^ 

.^^r^^^^^^^^-:r^:::z ra— : 

invention can be pertorme 

and methods outlined in ^-"^^^ ^^^^ nuid to be 

- n^°rn\:rvrt;. Tbe adLd to the 
tested for thrombin activity, 

— -tu« - ---- raUon o. the 
depending on the body tl ^^^^^^^ 
ss^le is desirable. Li.e^^^^ ^^^^^^^^ ^^^^^^ , 
will appreciate that the ^ ^, 

which the sample is added le^g-^ ^ _ , 

the amount of "^^-^^^^^^"'^"^ „ be analyzed. 

^ SO nM, Will etc m «hich 

and the mode (cuvette, microtiter we 
the reaction takes place. buffer 

The sample is added to ^3 ,^,en 

oontainin. ea^ r i^^ure with blue 

monitored by exciting "^^e r ^^^^^^scence emission 

light (46B nm, and monitoring the 

- Si. nm using a -""-"^^ ^t^^L,, ,e.g., between 
reactions, one or more thro ^^i^brate the assay 

C.i and 10 at the end of 

of the sample. The extent ^ ^^^^^^^ ^^^^^^^ 
desired time interval ^^J-J 

the thrombin activity, and hence ^^^^^^ 
eoncentration prese- ^ f ^ ^^^^^^^^ in an 
present in the sample, may activity in 

Lsay intended to measure ^^/"^^^^^^f^ J,,, be 
.ihrinogen P°^^"^""°Vin a^'i^^' 

:rdrthrrrcr:rerc— .be thro^^in and 
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PITC- fibrinogen ™y be » P^^^" i^«£e«nrby plasmin 
amino caproic acid, to el.m.nate 

contained in the sample. paction for 

It desired, the °* ' .edition of 

Chr«*in activity n«y be validated ^V^^^^ 
specific thr«^in inhib-or- -;^^^^^ ^^^^ 
"""^""^rM:rs in:rJ-Lral inhibitors li.e 

I^Tl anl synthetic inhibitors li^e 
antithrombin III. ana y t.rolvl-L-arginine 

,en.amidine and -^^^'^y^^^^l^lZo^ amo^t of 
chloromethyl ketone. ^^^^^^ „£ senile 

.hron^in inhibitor will -"^"^^f^thron^in) to be 
— ^ a.e., -Xrenrfl^BCel emission, .rom 
added to obtain equivalent ^^^ombin 

- P-n^ --/rabrncr:" ril^itor, can be 
concentration in tne ^ ^ ^. activity 
...culated the incr^sed activity, 
(concentration) require 

EXAMPLE 5 

Heparin activity <-„a. th.»-- 

Heparin and its variants ^^^^l^^^ fibrinogen 
anticoagulation therapy. „in 
polymerization by accelerating P ^^i^ity in 

*• . . ,mknown amount of heparin 

The san^le containing "~ aimultaneoualy 
activity is added to „/„!,. 

a .nown amount It;-,., containing 

antithrombin (e.g.. 0 polymerization is then 

FiTC-fibrinogen t«;3-' fixture with blue 

monitored by exciting the react ^^^^^ ^i.^ion 

light (488 nm) and monitoring the 
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standard reactions 

^unt °« of interference of 

desired time interval T^e 

fi.rino,en P;^^;"/- ^sired time interval in t.e 
quenching) at the ena o related to the 

heparin activity, irom the percent 

present in the sample. ™" " . observed by 

inhibition of fibrinogen P°^^""""° ' 

1 .eduction in ----'^^j7;;:U:;n activity 
3tandard(s). can be calculated the hep ^^^^^^^ ^ 

.concentration, in ^-^^^^^^^^^Z - Per--d 
parallel set of standard «»="°° ^ concentration 
Containing ^ to calculate the 

::prnTc;i:rtyTc:ncentration> in the sa:.le. 
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EXAMPLE 6 

/^.vai-ae thrombin aaaay) 
^tith«»bin Activity »s..y <--«^^'^ in 

flntithrombin is a component that may 
7 herein it prevents fibrinogen 
^ody fluid, ^//^ complexation with 

polymerization by ^ ^^^^^^ activity in 

rtrairr::rs::rnr^^^^^^^ 

" «.e sa:.^le containing an unsown 

..tithro^^in activity i^ --^^^^^^^ . 
si^iltaneously with a Kno-^^^^ ^^^^ ^ containing 
U/ml), heparin (e g^. p.^y^rization is then 

PITC- fibrinogen " „i^,„,e with blue 

monitored by exciting the reacti ^^^^^^^ 
light (488 nm, and monitoring the 
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stanaara .eac.ions ""-"-^^/^^^Li^e .ne 
PXTC-fibrinogen used t 

~ Of tluorescen e » ,„,„,erence o. 

.^e in«^al i. ..e 
quenchxng) at tne ena related to the 

antithrombxn activity, a Thus, from the 

concentration. P^^^ ^^f^^^^^^^^^ (as 
percent ^^'^'^'Z:.,^^^^^^^ 

observed by a -^-^/^^^^^^f^^ antithron^in activity 
standard (s), can be calculat desired, a 

.concentration) in -^J^^^^^^^ ;e performed 

parallel set of ^-^^^^^^/^^^^ concentration of 

containing throinbrn. heparin. calculate 

^- v^^r, and FITC- fibrinogen for use to 
antithroxnbin. and FX ^^^^^,^,,ion) in the sample, 

the antithrombm activity ^co 
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BZAMFI<B 7 



p ibr Inogenolyaifl 

^ assay for f Ibrinogenolysls according to .he 

accordance -"/^^^'.^^.^.^ labeled with FITC 

^'^/ro\TsodirJcarLa.e .u«er. ..cer scopp.n. 

using a 0.1 M s ((,.15 M tinal 

7^:,:TxT^,i..lnogen was dialyzed 
concentration) , the Fi ^^^^ ^^^^3 

extensively before ^.03 M .ris-HCl. 

reaction comprised either Tris-HCl, 

caci, ,..bu«er IM ^t;^ „i.h 

CaCl, ("buffer 2 )^ ^^^^^ 
lO^iM bovine serum 

adsorption of substrate to the = ^ 

- illustrate """f^^J «as mixed 

into degradation products, 10 n^ 
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^ ,„C.fibrinogen S^B» ^^^^^^ ^^^^ ^^^^ 

Ught (488 nm) ^''^^l ^ a fluorl>^ter. 

nuorescence ems^on at ^ produced an 

The action of plaBmn on "'^ ,,,eneity 
i^diate large :^er ■ 

..e^enCing. -^/-r^ Jlound under routine 
The detection Ixmit haB ^^^^^^^^ 
conditions to be at least P „„„,,„red by Bod.um 

Degradation events electrophoresis (SDS- 

aodecyl sulfate P°^^-^^J^f f/^^ ^presenting sai^Ung 
PAGE) , as indicated by the arro P 
.l^^s <PX=. -"/rrroc ;he ^^ior extent 

detected in the ^^^^^f'^^^^Z occurred at the 

~oat rapid rate of ^^^^"^J^,,,,,, .e^orally with 
earliest -ction t.^s wh.- c^ ^ ^^^^^^^ ^^^^ 

the degradation °^ '^7"^ ^mutes of the 

aOO>^ W during f X40 ^ (V, first 

reaction. A f ^^^^ ^^^^^ ^ 

heca»e visible by "^-//^^^H^enching Had already 
„lnutes When over 50% o£ the ^ concentration 
occurred. .rag:»nt V -f^f^;;:,g,3tion was initiated 
between 10 and 30 minutes -^^^J^^^ 
when the dequenching rate ^.^^ „j 

considerably. The ^^^^^^^^X^,, occurred 
dequenching was Been at 60 ^^^^ ren^ining 

concc^itantly with the P"-""^^^^^ ,„3„ent (D, of 
fragment X in the J^^^^^J^^ ^„.,es after digestion 
about 85 KD appeared -^^^^ prominent fragment from 
was initiated, and re^-^ ^^^^^^^ ^3 ,„,,,ated^ A 
30 to 300 minutes after the d g 30 
tourth fragment (E) of "^^^^^^ and again at 300 

— rt^ra:"r::e"a^ ^O mmutes possibly 
minutes, but not at bu 



30 



PCTAJS95/17006 

WO 96/21040 



"^'t'ing fi.rinogenolysiB, the total "-"J"" 
e^^sL /t an. ti»e «Xatea to t.e 

::rt'=:^r^r«.e:ce ....n .t> 

described by Equation 1 = 

= a[fbg(t)J + ^ I 
.0 wnere i. X, O, K,. and ..0,/Ub„on at t-C 

..e :na,ority o. -<^-=''^- "^^""^^rr^J.ial 
.«in, tne generation o« '-^^^J" ^ .HI , o« 
.eaction .^^^irt" " "o! step- t.e rate o. 

,5 de,r.enching with the £i ^^^^^.^^n products appear 

fragment X ^enerat-n^J^ 9^^^^^^^^ 
" '-ave ..at tne dequenching 

which ^^^^'^f^l before lysis is 

,.,^1 reaches s teady^stat ^.^^^^ ^ , 

" :rdrd li^ti; additional -----^-ro^:., 

degradation o£ one fibrinogen -^^^^^^^^ J, , X 

.east -«;rirartrnri%::::ents ^ro™ the 
fragment and at least two reaction 
carboxy terminus of the fibrinogen molecule 

where 

plasBin converts one 1"=-"" " ^ .^^ ^e 
- . — -d r « either: 

;::trr"^.:;=«--'------''^* 

fragment It) ] 

.c^atlln .b « . ^^^|-t)^^ 

where /3' = and ^ = ^ 
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generation by Eqn. 3. [fbg (0)1 / (F(0) -F„) 

«hich is equal to !/(« P ' ^^ected, regardless of 

„a found to re.«in — dF/at - 
reaction conditions. Equation 3 

dttbgl/dt - 

.or .inetic analysis —/.rndrtftersep^^^^^ 
dissociation occurred by d.st.nct b^ ^^^^^ ^^^^.^^ 
from the catalytic site, tne 

..nation 4 "^'f ; '■'^..p,;;,,,, ^. « = 2622-2643, 
; (Diamond et al., is '^^.,^1^ plasmin binding site 
„nere the .otal availa^le^P^^^^^ 

concentration, Wpta* ^» ^ fibrinogen molecule 

,or two plasmin binding sites p« fibr 9^^^^^^^ _ 

(.ncas et al.. ^^^^^^^ Z\,T^. concentration ,pl.'> 
At all times, the tree p equal to 

p.ns "e bound plas.in =oncent"»on ^ ' 
the initial P-^^ " '^pl^M /dt - 0, , the 

rcrtrronTf^t--- — 

..d the initial react on rate 



Equations v.k»-IPl-"'l 
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as the initial concentration of 
using this values (at constant 

fibrinogen rate goes to v„ = 

plasndn conoentra- ti ^ concentration 

increases (at constant fibr g ^^^^^ , ^ p,a,„in and 
rate goes to v„ - K«. ' <J ' 
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kinetic analysis for "^"e g ^^^^ j^^.^^^l 

conducted. A -"^P""^ 5, calculated from 

Of --^iir:; tne e:.eri»ental 

Equation 3 . A linear reg 

Tta allowed direct "1---/ ^inT .Rations . and 
::"trK:Tac°tiv^;xas.in .inaing " ^--^--^^ 

then calculated to be 0.42 iM. conducted 

— erersrstrr t.e sensitivity of 

under conditions of ^ present invention 

"-"-^^--^^^TxreL Plasl' on nanon^lar 
allows determination of exces P „ substrate 

concentrations of ^^^^"^'^^^^^^ 'Zc^ fairly high 

^3 two binding sites for plasmin. e ^^^^^ 

affinity for plasmin. ^-['J^^^'^Z. binding sites 

conditions of excess ^^^^^'^ '^^^ ,,,eed observed 
be saturated with plasmin^ Th- ^^^^^^^^ 

experimentally 'J fj^^^/ f.^.ilcgen exceeded twice 
When the ratxo of P"-^'''' „j fibrinogen (FIG- 

that Of the ini"-^ "-:™"3,,. and = 0.42 ^. 
6, . using values ' ,ne 

the icinetic rates for reactx ^^^^ 

accurately predicted f «hen the plasmin 

deviation from --od- «a bse-^^^^ ^ ^^^^^ ^^^^^ 

was in excess of the ^J^^^ breakdown. Given the 
Wnetic formulations tyP-^^^V fibrinogen molecule, 
nu:^er of lysine ^^^^''^J^^lll,^ saturation at the 
the measured reaction rates r ^.^^^ 

expected plasmin — ^a^ri- h^predicted. .his 
rate was "-"^^f^f „gi-e of the 

be due to --^fd Ut-"^"'' " """""" 
initial rate and ^,,,4i„g e^ilibnum 

such that the assumption ol 
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r^. initial concentration of fibrinogen 
does not hoia or the xnitia ^^^^^ 
cannot be used in Equation 5 since 

at high pxasmln """f ";;™;^,,on of plasin with e- 

" '-r^'^jZ m vr.or to addition of 
andno caproic acid (10 P „„atlY reduced the 

'---rnrre^---^^^^^^^^^^ 
rrrrirur to --rrorr=ira.t:rp.as.in- 

^.ition Of -"^^-^r^wrrtiated, resulted in a 
Mediated f ibrinogenolysis «a j^^. g, . 

aose-dependent i-^-^^^"""."///,^ m) i«»ediately 
Edition of .-a-i- lltrinogenolysis as 

inhibited the P^^^/^/^/^jL^rquenlhing . This 
indicated by the cessation o tisrinogen 
indicated that plasmin 7/^°^^,,,, „j .ihrlnogen- 
.,..er by ..».no -^-^^.^./acid capture of 

rsi^nrprarin. - rrr/x.. 

^«ure of 10 m c-a:nino =aP"-^=^ j„e 
, fibrinogen resulted in a binding with 

plasnln binding with "--f;^/,,,,.., sc»e plas.in 
rrieTrndTltrln^en as indicated by the initial 
rate of dequenching. 
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Pibrlnolyais 
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Pibrlnolyais 

.or fibrinolysis according to the method 
An assay for fiDrxn y ^.^^^^ in accordance 
.f the present ^^^'^^^'^ B^les 1 and a. 
«l.h ^terlals »^-ff/ro^cent- labeled fibrin 

- P"-*- ^rnftnal concentration of 1 U/^> 
fibers, throntoin ''""^'J it>,i„ogen (80 nM) in 

„l.ed for 5 ---°'^^\^'-;;JT.Lr Which the 
either buffer 1 or ^"^jjj'^^^.^ nuorescence 
poly^rl^ation was »oni^^^^^^^^ ^ 

quenching was complete a 
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^,.,.n.e. s.spen..o.. ^^^^ -/r/Z^rH^.s as 
extent o£ quenching j^^scence signal, 

indicated by the stability «ere 
P.ior to reactions for 'Z;-";;^";^;,^,, 30 .inutes 
incubated with iomM '"---^^/^^ .^e cuvette 
.0 Minimize °^J,TxTC ji'-^in were then 

walls. sn«ll volumes of the PITC £ 
,,,.tted into ... ml ° ^^^ft, .^tablish the 
rursfencr-eline he.o.e addition o. plasm^n o. 

other reagents. „„rt1ated fibrinolysis, 

TO illustrate P^^^^"-""''"^" / 3econds in the 
plasmin <S nM, was -^/^ 30 nM .X^C 

reaction buffer conta.nxng "-"^^^ ^^,,,^,3 ^e 

fibrin. -^^■^^-:;;°^;;;,::rt ret-) -a-mtoring 
reaction mixture «xth ^^^^ ^ ^ nuorimeter. 

.he fluorescence --"-//Jil^^.^^en produced a 
The action of plasmxn on "^'^ * (aequenching) 
xarge increase in "-"-J" fibrinolysis, the 

.0 in a plasmin-dependent '^^^^ ^^^^ subsequent 

monomers in the fibr.ls are degrad^ ^e^enchlng 
loss Of fibril/fiber ---^""""^^^^^ of quenching in 
.uring fibrinolysis is "/^^^^^t.^, and the 
the fibril/fiber due " °' p^^^^ots. The 

,s generation of ^^'^^^^^^l^^lT.Z si^^" '^^'^ 
initial rate of dequenchxng «as v ry ^^^^^^ 
of coarse and f ine . fibers IFIG^^ 9,^ a^^^^^_^^ ^^^^^.^ 
the concentration of fxbrxn u dequenched 
concentration. It was noted '^^^ ^ ^^^^^^^ a final 

30 state Of lysed fibrin '--f-^^^^The ,lhal dequenched 
fluorescence emission ^.^^ial rate of 

state of lysed nbrinolysis 
fluorescence change for ^itc- fibrinogen in 

appeared similar to that seen for 
35 tlbrinogenolyais. 
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EXAMPLE 9 

^^ys .or I^«.itors ot Fibrinolysis 

Flbrinogenolysis innibicors (also taovm as 

plasmin inhibitors. 



Table 2 
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::rj::::^s .e.no.s ou.une. s^^xes . ^. 

^.e sa^le -ai.i.. an u^o— -^^^^ 
.n.i.i.or ac.ivi.v - a-^ ^ ...... S 

simultaneously wxth a """^ .^^^^ ,e.g., " 

nM) «^-*^^f .ITC-su.s.rate is tnen 

.FITC-substrateM . Wsxs blue 

„onitorea by exciting the r ^^^^^gcence emission 

light (488 nxa, and monitorxng the £1 

515 nm using a ^ "J^^ of the 

standard reactions containing 

plasmin inhibitor may be used 
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■=.ion (deauenching) during the desired 
fluorescence '^^'"^ interference of lysis of 

ti^ interval. The extent of .nte^^^ ,,^enching, « 

t "rr/err . i.:-in«rval in cne reaction 
the end Of desxre , « -giated to the plasmxn 

S containing the ^^^'^Jl^^^X plas.in inhibitor 
i^ihitor -"-^/^^/^f ^^tne sa^^le. Thus, fro™ the 
concentration, present in jTTC-substrate (as 

prevent thrombin interference. 

EXAMPLE 9 
Kasays for PlaBminogen Activators 

^..e are plas^nogen act^ wniC 

present in ^ .-id and plav an ndirec^^^^ 
fibrinolysis or '^"-;f;^:f„"%,.3.inogen activators 
.0 inactive precursor pi..„in. 
..e P-"-;;;^^-;^ t:\ioLe.icaUy distinct types: 
There are at least t , kD in size, and 

tissue-type (t-PA. , aPP"^'-^" ^ '^.^.i^ately 33-53 
uro>cinase-type - """/^f^J^t 'exl^nced hy fihrin. 
" ^-rtl^rerTucrae streptoKinase produced hy 

Other ; streptococci, can function to 

certain strains of strept^ ^^^^ p^^^^^, 

activate P^asnunoge- ^ . plasminogen 
invention ;^^^^„,,i„, pX.s»inogen activator 

30 activator activity. « finical importance for 

activity in .ody ""/^ ^l/l ^i^^tors are used in 
several reasons. Plasminog ^^^^^^^ 
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jibrinogenolyBis according to ' ^.^^ ^terials 

invention can be performed , 
and method, outlined in J ^„ ^ovm amount of 

biological sai-ple -^"^^^^/^^^ 

„^ activity is added of plasminogen (e^g. . 

simultaneously with a """^ j^^^.^en (e.g- " 

. „„, -d FlTC-£ibr.n o. FITCJ.^^^_ 

.FITC-substrate") - I" "^-^ piTC-f ibrinogen because it 
PXTC-fibrin worKS "-""^^^^^s not present prior to 
contains tPA binding FITC 
polymeri.ation of ^^^^^^ '^^Zc^.^^S the reaction 
eubBtrate is then monxtored y ^^^^^^^^ 
fixture with blue ^^^''^J ^ , tiuorimeter. ^ 

fluorescence emission at containing a known 

parallel set of -"^f J^rtermine the amount of 
3^unt of tPA may be "^^^^ ^^^i^g ,:he desired 

...orescence emission Cde^-^^^^.^ the assay,. The 

time interval ^^^.g^^trate (i.e., 

extent of lysis of interval in the 
aequenching) at the end of desi 

taction containing the present in 

activity, and hence ,t the FITC- 

.he sample. Thus, the ^ount o y^ ,,<^enching, as 

sul^Btrate (as observed by the am ^^^^^^^^^ „^ 

compared to the ^^^'^'^^^^ ^ sa^ie. Further, if 
activity (concentration, ^» be pre- 

incubated with Pl--"°f^\i\lL ^,e.g.. « t° '° 
tlhrin for a £i«d P^^'* f/^;;.,^,„ate. The 
3S minutes, before addition of FITC 
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simultaneously wxth a ^""^^ ^ ,e.g.. 10 r^: 

= "^:"r":;. /orr.ITC substrate is tne. 

.„TC-substrate") W"^ ^^^^ ^^^^ ^lue 

monitored by exciting the reactio emssion 
,.S8 nm, and monitorxng the fluores 

./sis n. using a "-^-"^ "J^allt of uP. -y 
standard reaotione containing a 

^ .eed to determine the ,i.e., in 

™ay xtent o. lysis o. the PXTC- 

"tTateli e ranching, at the end of desired t.me 
^"^^""M ;,e reaftion containing the eaxnple. .s 
interval in the re ^^^^ 
related to the uPA activity, a ^^^^^ 
concentration, present in the ^^^l^ J^^^^^ 

lysis Of the ---'^-^^^"Z^Z TZ staldard(s,, 
3 amount of de^enching, as c«^ared - 

.an he ----^eartre reritUy, uP. ^y 
tlie sample. To increa presence of 

preincuhated With Plas-^- ^^^^^^^^^ time (e.g.. IS tc 
unlabeled fibrin '""^ » '^"f ^ pi^c - substrate . The 

irr;r.T. rr.: r. » - 

routine conditions. 
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. ™nl68 1-9. naturally- occurring 
„et.oa3 outlined ^"^^/^^^^^.^.^ i^rinogens", 
molecular ^-^^''^^^''^.l _ ^ sample .uspectea of 

oontainxng a aysii av-fibrinogen can be 

individual. The -^^"^^[^^ , auore.cent-labeled 
nuorescently ^^^^^^^ f^^ ,„ay8 measuring enzyme 
substrate in °- « ^ysfibrinogen has been 

activity. For exa^le^ y ^^^.^^ ,„c™bxn- 
described wherein there xs ^^^^^ ^^^^,^^4 

cleavage site (position therefore, in an 

fibrinogen polymerization . 

amount or 

_y -yrenr«rth^enching as co^ared to a 

thrombin, intertere amount of 

standard reaction "^tl^ne i. the suspected 
, fibrinogen may be used ^^^^^ 
dysfibrinogen is present 

„ Examples disclose embodiments 
m.ile the preceding ^ ^.^od o£ the 

...t illustrate the ";;;;;;;„n„rm..suring activity of 
present invention in formation or 

con^onents involved or active - ^^^^^^^ 
dissolution, it will of the present 

„t that the ""-"«°=%^;tfed to the detection and 
invention can e<^ally be appl-d ^^^^^ ^^^^^^^^^^ 

measurement ruch a process there is a 

provided that criti^l ^ ^^^^ 
protein substrate that ^^^^^^ 
lolecular assemblies that occur ^^^^^^ ^ 

recreated. More P"""^«;/^^;^,, n.„rally occurring 
cr oligomeric f ''„"ch a) can be labeled with 

as a body fluid .^^..if iable in either an 

fluorescent molecules; b) 1 ^^^^ ^„ ^„,y„e- 

enzyme-catalyzed ^^^l^'^^Zn.io. reaction, C where 
, catalyzed degradation or ^--^^^^„^.,^.,ed substrate, 
upon modification of the 
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modification) directly ^° J indirectly 

rarroTJr/el-errsence^o. ot.er components 

"volved m that P'^°«";^ proteolytic 

one «'*°^-^"^^;Xi" Jan unlo^own amount of a 
activity of a sample -^-"J;"^ present 
proteolytic enzyme uB.ng "^f^^^^ ^^.^ :-terialB 
invention can be performed FITC- 
.nd metnods outlined in E:ca^l- ^ „ 

fibrin or ""„rasuring a san^le 

^ degraded in detecting and J , ^^^itic 

containing an unKnown ^^^J^^^^l, /^^in, elastase, 
protease, including P"te«es 
and papain. The extent of 1ms 

,i e dequenching) at the ena o related to the 

Intn; refction -taini^g -^-^^^ Toncentration, 
protease activity, and hence P containing a 

present in the sample. Standa ^^^^^^^ „ 

Lown amount of the protease may 

calibrate the . method of the present 

in another embodiment o materials 
invention, and according to me^^.^^ 

outlined in Examples ' ^nd the components 

.^n clot formation o-^^-^f^/ZJl^, „.asured. For 
involved therein, can be detec ^^^.^.e which is 

^le. P"=°^^^3"" "^^t "Lcent-labeled procollagen 
nuorescently labeled. Fluoresce ^ ^ 
is a substrate which -J^^^f;*^^,,,, ^long with a 
polymerized state in ajeac^ ^^^^^^^^ , 

.ample contains. - ^,,,,inase. and/or 

component Buch as - 9 
collagenase inhibitor t 
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component m tn<* 

the present i'>''«°^^°^^ invention has been 

^athongh the Prese and 

described in so^ J^^^^y and understanding, 

3 .^le he=»e apparent to those 

various moditic«i ^^^^ foregoing 

3.iXled in related ""^^^^ „o..ncations are 
description and ^„ ^he spirit of thxs 



is claimed is: 



35 



PCrAJS95/l7006 

WO 96/21040 



20 



25 



involved in a pathway "'^^^^^^f, ./aele^ed fro. t.e 

9roup =onsxst.ng of an ^^.i^es: 

enzyme activator, saxd m ^^^^tion mixture 

(a) contacting the sample « 
With the --ate Which has hee^^^^^^^ ^ 
fXuorescent f/,,^^ modifiable in an enzyme- 

dimeric or =1^9°""" .^"".^^ion and is a template on 
catalyzed polymerization 

wnich molecular ^^^^'^^'/J/.i^n' mixture containing the 

<^> ^"=^"°%rt xrefe* substrate for a 
3a:^le and "-""^f^ ^^/^ , reaction to occur in 
Bufticient txme to alio ^^„re to an 

solution, and exposing the fluorescent 
excitation wavelength specxfxc 

label: and jiuorescence emission of the 

(c) detecting the „ emission or 

reaction wherein reduced '^-"f/^^.^.i^^cr 
wenching caused by -■^^''«/^;;;/iabel molecules in a 
fnteractions to a basal level 

substrate upon ^^^^^^^^^^^^ .^strate 
o£ nuorescence, is ^ ^ „,asure of the 

polymerization and may be used as 
poiyme .^ity in the sample, 

component's activity 

1 wherein the sample 
The method according to claim 1. wh 

is a body fluid. 

, In, 2 wherein the body 

blood, serum, and plasma. 

1 wherein the enzyme 
, The method according to claim 1. 
inhibitor is a phamaceutical . 



pcTros»5/i''<*« 



i = 1 Wherein the enzyme 
5 The method according to claim 1. whe 
activator is a pharmaceutical. 

, The method ^i^x::':^:^^^^^'^^''^ 

S component in the sample " ^ 

selected from the group cons.sti^g ^^^^^^^^ ^^^^^^^ 
inhibitor and an enzyme -"-^^/^^ 

«ith which the sample rs ^^^^^^^ ^^^^^^^ ^„ 

(luorescent-labeled .ne substrate 

-r^r.;.r„'rr.-.s ......... 

reaction mixture. 
" .he method according to claim 1. —^^^^ 

pathway is fibrinogen P-^-^^ .,.„in the 

ry^^rb/rrerirtresa^ieisthro^in. 
" 3. The method rbi:rrri;c:r^^^^^^^^ 

component is an ^^^^^ -^"-^^Z,^,^. wherein the 
consisting of '^^P^-^^^^",!, .ihrinogen, and wherein 
substrate is fluorescent -labele 
25 the enzyme is thrombin. 

'tti 1 wherein the 

fluorescent lanex 

- - rriTsirorrscris:;::^^^^^^^^ 

fluorescent laoej. 
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.„ a sample a component 
. .et.oa for — or 
involved in a P^^^^ ^^,,„in Che component is 

dissolution of a ^.^..^g an enzyme, enzyme 

selected fro. the group consxBt 9^^^^ ^^^^ 

inhibitor, and ^■'^y"^*^'' ^ i^ ^ reaction mixture 
(a, contacting ^^^^ ,^,ied with 

„i.. the * rrei^the substrate is a 

txuorescent molecules, «he ^^^^ enzyme- 

dimeric or oligomer.c P-^^^^^^^..^^ .^action and is a 
catalyzed degradation .i^s occur, 

template on which -"^^^^l^^^ZTr^^^re containing the 
incubating the r«ct ^^^^^^^ ^ 

sample and "-"-^f;^^,:, , reaction to occur in 
sufficient t.me to alio ^.^^^^^ „ ^ 

solution, and exposing the ji„orescent 

excitation wavelength specific 

label: and ji^orescence emission of the 

(c) detecting the flu emission or 

reaction Wherein ^'^^^^^fJ^Z in the distance 
dequenching caused by --J^l\^ fi.orescent label as a 
between neighboring ,^e substrate, 

the sample. 

1 i « 12 wherein the 
,3 The method according to claxmX2, 

sample i9 a body fluid- 
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1 13 Wherein the body 

blood, serum, and plasma. 

.he method according to claim i^. wherein the 
inhibitor is a Pharmaceutical. 
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, 4«, 19 v/herein the 

"m 12 wherein the 

compone:.t in the s^l- "^^ie.ing o£ an enzyme 
selected from the group cons ^ 
inhibitor and an »-V-/=^^^^ „ntaoted contains the 
^«ure with Which the eaBple i ^^^^^^^ 
Tuorescent-iaheied ^-^^^^^^^ ....oXution o. the 

-^-^ riToi:^ - 

substrate ana 
directed. 

^naim 12. wherein the 

^e method ^'^'^^^^X^^,^':,^ T'"'" 
pathway is a P'^"/ J^^'^ILinolysis. wherein the 
o£ fihrinogenoiys.s and f ^^^^^ 
BUbstrate is fibrinogen '"^-^ '^/^^..^.e is fibrin 
^Unogenoxysis ^^^^^s^, ^ wherein the enzyme 
rLta^rrtbesa^-spiasmin. 
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•m 17 wherein trie 
,3. .he method ^^^°^'^^^,Z sele^ed from the gronp 
con^onent is an enzyme ^"^^ .yp^in, a,- 

co^iisting Of -^^^Xt^r in°— 

Mcroglobulin, C, inhibitor, ^e is 

- -itbromb. _escent.iabeied 

fluorescent-labei piasmm. 

fibrin, and wherein the en ym 

im 17 wherein the 

,0. The method -""'^'"^'"J.itator/ wherein the 

component is a °f "^^^i,, fibrinogen or 

— " t\rirftrr"irana wherein the enzyme is 
fluorescent -labeie 



plasminogen. 
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on wtiersi'^ the 
»etno. -=-^^'>%^;,;;;rfrc; t.e group 

consisting ^^-^^f^./^..^ ac.iva.o. (uPA, - 
and urokinase -type P 

Ttn 12 wherein the 
--!"rrsCorsrni30.;io=yana« .XTC . 
fluorescent label is 

•m 17 wherein the 
-rr;rst:rsriso.;ioc..na.e 
fluorescent label x» 

, -m iQ wherein the 
--"^,::rrs1"rs=:riso.;iocyana.e cmC. 
fluorescent label is tiu 

•20 wherein the 

molecules; ..action ml«ure containing the 

(b, incubating ^ „ ^nd an '^-'^ 

nuorescent-labelea -^y^';;"/;/^ 3,„icient time to 
activity against ^^^--f^J/^ solution, and e:.posxng 
,llo« for a react.cn to wavelength 
rte reaction mixture to 

tcine for the ^^^^^^^J^^^ emission of the 
,c, detecting the fluor ^^^^^^^^ emission 
.eacticn -herein a change .n ^^^^^^ determined 

, .elatlve to a ^/^^^^.^ ^nd the en^vme, xs 

:xre^:rtrd;:.--n.s acti.it. 
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